Growth control via TOR kinase signaling, an intracellular sensor of amino acid and energy availability, with crosstalk potential to proline metabolism.
The TOR (Target of Rapamycin) protein kinase pathway plays a central role in sensing and responding to nutrients, stress, and intracellular energy state. TOR complex 1 (TORC1) is comprised of TOR, Raptor, and Lst8 and its activity is sensitive to inhibition by the macrolide antibiotic rapamycin. TORC1 regulates protein synthesis, ribosome biogenesis, autophagy, and ultimately cell growth through the phosphorylation of S6 K, 4E-BP, and other substrates. As TORC1 activity is positively or negatively modulated in response to upstream regulators, cellular growth rate is, respectively, enhanced or suppressed. A separate multiprotein TOR complex, TORC2, is insensitive to direct inhibition by rapamycin and does not regulate growth patterns directly; TORC2 can, however, impact certain aspects of TORC1 signaling and cell survival. TOR signaling is an ancient pathway, conserved among the yeasts, Dictyostelium, C. elegans, Drosophila, mammals, and Arabidopsis. This review will focus on the regulation of TORC1 in mammalian cells in the context of amino acid sensing/regulation and intracellular ATP homeostasis, but will also include comparisons among other organisms.